In supersymmetric models with violation of R-parity the lightest supersymmetric particle decays. Thus, the usual SUSY candidate for the dark matter in the universe -the lightest neutralino,χ 0 1 -is lost. If instead the gravitino is the LSP, as happens, for example, in models with gauge mediated supersymmetry breaking, the gravitino decays with a half-live far exceeding the age of the universe and thus can potentially solve the dark matter problem. Here, the decays of the next-to-lightest supersymmetric particle, assumed to be the neutralino, are considered in such a scenario. In models of bilinear R-parity breaking, data from neutrino oscillation experiments fixes the branching ratio of the decayχ 0 1 ¡ ˜G γ in the range 10¢ 3 £ 10¢ 2 , if the gravitino mass is of the order (few) 100 eV. The combined hypothesis of bilinear R-parity violation plus (light) gravitino dark matter is therefore directly testable at the next generation of colliders.
Introduction
Supersymmetric models with bilinear R-parity violation (R p ) can explain [2] current data on neutrino masses and mixings [3] without invoking any GUT-scale physics. However, in R p SUSY the lightest supersymmetric particle decays. For all superpartners of standard model particles these decays proceed at rates that even the most tiny amount of R p rules out MSSM particles as dark matter. A light gravitino, on the other hand, couples so weakly to standard model particles that its half-live far exceeds the age of the universe even for R p couplings as large as ¡ £ ¢ 1 ¤ [4] . Thus, contrary to popular believe, supersymmetry holds the promise to solve the dark matter problem even if R-parity is violated.
Gravitinos are expected to be the LSP in models of gauge mediated supersymmetry breaking (GMSB) [5] , with masses of the order of m 3¥ 2
where k is a model dependent factor and F is the scale of supersymmetry breaking.
If gravitinos were in thermal equilibrium in the early universe, their contribution to the matter content of the universe can be estimated to be [6] 
Here, Ω 3¥ 2 is the density of gravitinos in units of the critical density, h is the Hubble parameter in units of 100 km s 1 Mpc 1 and g is the effective number of degrees of freedom at the time of gravitino decoupling. Current data give the dark matter density of the universe [7] as
© in eq. (1.1) is a factor smaller than 1 indicating possible departures from the standard thermal history of the universe due to additional entropy production after the time of gravitino decoupling [8, 9] .
In the rest of this short talk, the collider phenomenology of such a light gravitino within R p models will be briefly discussed.
Preliminaries
In R p SUSY the neutralino will decay to three SM fermion final states or, if kinematically allowed, into gauge bosons and leptons, W l and Z 0 ν. Consider first the decay to gauge bosons. In GMSB scenarios the lightest neutralino is usually bino dominated [5] . Binos couple to gauge bosons proportional to Λ i
Using expressions from [10] it can be estimated
is a phase space factor, see [1] . A similar expression holds for Γ¢χ 0
Neutralino decays to three fermions can also be mediated by scalar quark and scalar lepton exchange. With approximate scalar lepton couplings from [11] we estimate that the decay Γ¢χ 
Numerical results
Supersymmetric particle spectra have been calculated using the program package SPheno [12] . Neutrino masses (and angles) are calculated following [2] . Only points which fit data from neutrino oscillation experiments [3] and fulfill limits from the negative searches for SUSY particles [7] and the Higgs at LEP [13] are accepted for further analysis. R-parity violating neutralino decays are then treated as described in [10] .
In GMSB, typically the most important decay channels of the lightest neutralino areχ 0 
Discussion
In case the neutralino is the NLSP and assuming that bilinear R-parity breaking is the origin of neutrino masses and mixings, measuring the branching ratio for the decay BR¢χ In GMSB also the lighter scalar tau can be the LSP. Unfortunately in this case there is no clear unequivocal signal for a light gravitino, since the final stateτ 1 " l j ν i , expected to dominate in R p models, is indistinguishable fromτ 1 " l jG . One final comment before closing. The gravitino certainly is not the only dark matter candidate, even if R-parity is violated. For example, if SUSY exists, the (fermionic) superpartner of the axion [14] , the axino, could be the DM. An axino LSP, in R p models, in many respects behaves similar to a light gravitino: It interacts very weakly, it decays very slowly (although not as slow as the gravitino), etc. However, the decay rate for aχ 0 1 NLSP viaχ 0 1 " ˜aγ can be estimated to be [15] 4 343/4
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